Fertilization of bovine oocytes after microsurgical injection of spermatozoa.
The objective of this study was to compare the fertilization rate of bovine oocytes matured in vitro (22, 25 or 28 hours) and in vivo (30 to 35 hours after standing estrus) following the microinjection of a single spermatozoon. A single motile spermatozoon was injected into the perivitelline space (Experiments 1 to 9), and a single immotile spermatozoon was injected into the ooplasm (Experiments 10 to 15). A single ejaculate of frozen-thawed semen was used throughout. The spermatozoa were injected either without treatment or after treatment with heparin (100 microg/ml), or Ca ionophore A23187 (0.1 microM), or co-cultured for 5 hours with bovine oviduct epithelial cells (BOEC), or they were co-cultured for 5 hours with BOEC and immobilized by freezing and thawing twice without cryoprotectant, or they remained untreated. Oocytes were placed in a droplet of hyperosmotic solution of 0.1 M sucrose in PBS to enlarge the perivitelline space (Experiments 1 to 9) or in PBS (Experiments 10 to 15). Small amounts of polyvinyl pyrrolidone (PVP) without spermatozoa were injected as a control for parthenogenetic activation. After injection, oocytes were incubated in Medium 199 for 22 hours at 39 degrees C, and they were stained with 1% aceto-orcein and examined for evidence of fertilization or parthenogenetic activation. Low rates (9 to 11%) of fertilization resulted from injection into the perivitelline space of oocytes matured for 22 hours in vitro irrespective of spermatozoa treatment. Fertilization rates were higher in oocytes matured in vivo after injection into either perivitelline space (66%) or ooplasm (74%) than in oocytes matured in vitro (9 to 44% fertilization). Surprisingly, in oocytes matured in vivo, there was no difference in the proportions fertilized by spermatozoa injection into ooplasm and parthenogenetically activated by injection of medium alone (74 and 66%, respectively).